G
REY speck, a physiological breakdown of the leaf tissue, has been recognized as the manganese-deficiency symptom of oats. Sjollema and Hudvig (IO) 3 in ~9o9 prevented the development of the condition by applying manganese sulfate to the soil. Since their discovery, grey speck of oats has been recognized as the malnutrition symptom indicating an inadequate supply of available manganese in the soils of Wales (~), Netherlands (2, ~), Australia (5, 7), the United States (9).
The authors do not find that grey speck has been reported on oats grown in cultures presumably deltoid of manganese. This fact indicates that either the condition is not due to lack of manganese or the culture plants derive sufficient manganese from the distilled water, chemicals, and containers used in the experiment.
To determine if grey speck would develop in oats grown in the absence of manganese, an experiment of purified sand cultures was made in which all traces of manganese were removed from the chemicals, distilled water, and sand. Another experiment was set up in which the chemicMs, were not purified and to which no manganese salt was added. All manganese obtained by the plants in this culture would be due to impurities in the cultures used. The "three-salt solution" was used for the basic nutrition in this study (4)-
METHOD OF PURIFICATION
Distilled water.--The distilled water was purified by distillation in a quartz condenser described by McHargue and Offutt (6). Spectrographic analysis showed that manganese had been eliminated from the water.
Chemicals.--The method of Stout and Arnon (i3) was us£d, which is a modification of the procedure described by Steinberg (12). The procedure depends.on the adsorption of the minor elements on an alkaline calcium carbonate-potassium phosphate complex when added to each separate molar nutrient solution. The molar solution plus the adsorbent complex is autoclaved and filtered. The filtrate of the molar salt solution after the autoclave treatment was put into a large separatory funnel and I.O ml of a o.I % solution of dithizone and 5.o ml of redistilled chloroform added and the funnel shaken vigorously for 5 minutes or longer. The chloroform layer was allowed to settle and then removed. This process was repeated until the color of the green chloroform layer remained unchanged.
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